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Abstract 

The  molecular  detection  of  Rickettsia  parkeri  in  a  Gulf  Coast  tick,  Amblyomma  maculatum ,  collected  in 
Delaware  represents  the  first  evidence  of  the  human  pathogen  R.  parkeri  associated  with  A.  maculatum  in  the 
state.  A  total  of  five  adult  (2  male  and  3  female)  Gulf  Coast  ticks  were  collected  from  tick  drags  conducted 
during  a  two-day  sampling  event  (21-22  May  2012)  at  Bombay  Hook  National  Wildlife  Refuge,  near  Smyrna, 
Delaware.  All  specimens  were  tested  for  the  presence  of  Rickettsia  with  a  genus-specific  quantitative  real-time 
polymerase  chain  reaction  (qPCR)  assay;  one  of  the  female  specimens  tested  positive.  This  specimen  was  then 
assessed  for  the  presence  of  Rickettsia  parkeri  and  Candidatus  Rickettsia  andeanae  by  two  species-specific 
qPCR  assays.  The  presence  of  R.  parkeri  DNA  was  detected,  whereas  Candidatus  R.  andeanae  DNA  was  not. 

Key  words:  Amblyomma  maculatum,  Rickettsia  parkeri,  Delaware 


Introduction 

The  Gulf  Coast  tick,  Amblyomma  maculatum  Koch,  has  a  range  that  extends  from  Peru  to  the 
southeastern  United  States,  with  a  documented  presence  in  many  northeastern  states,  including  New 
York,  Connecticut  and  Maine  (Teel  et  al.  2010).  The  occurrence  of  the  species  in  these  far  northern 
states  has  generally  been  viewed  as  incidental  dispersion;  larval  and/or  nymphal  stages  are  displaced 
from  the  Southeast  when  attached  to  migrating  avian  hosts.  While  the  displaced  immature  stages 
may  eventually  molt  into  adults,  the  adult  ticks  do  not  complete  a  life  cycle  in  these  areas,  probably 
because  no  stage  is  able  to  overwinter.  Yet,  the  species  does  appear  to  be  undergoing  a  range 
expansion  from  the  past  range  boundary  of  South  Carolina  to  the  mid-Atlantic  East  Coast,  as 
evidenced  by  large  numbers  of  collected  specimens,  multiple  collection  sites,  and  multi-year  data 
from  North  Carolina  (Varela-Stokes  el  al.  2011)  and  Virginia  (Wright  et  al.  2011,  Formadel  et  al. 
201 1)  that  indicate  established,  viable  populations  in  those  states.  In  Delaware,  the  occurrence  of  A. 
maculatum  has  been  documented  only  once  (Lancaster  1973)  in  a  listing  that  is  suspected  of  being 
based  upon  incidental  collection(s)  -  there  is  no  evidence  in  the  available  literature  that  the  species 
has  been  consistently  found  in  the  state  during  field  collections  or  as  an  ectoparasite  of  animals/ 
humans. 


©2013  Systematic  &  Applied  Acarology  Society 


27 


Report  Documentation  Page 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number. 


1.  REPORT  DATE 

2013 


2.  REPORT  TYPE 


3.  DATES  COVERED 


4.  TITLE  AND  SUBTITLE 

Infection  of  the  Gulf  Coast  tick,  Amblyomma  maculatum  (Acari: 
Ixodidae),  with  Rickettsia  parkeri:  first  report  from  the  State  of  Delaware 


6.  AUTHOR(S) 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Uniformed  Services  University  of  the  Health  Sciences,Department  of 
Preventive  Medicine  and  Biometrics, 4301  Jones  Bridge 
Road, Bethesda,MD, 20814 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESSES) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited. 


13.  SUPPLEMENTARY  NOTES 


14.  ABSTRACT 


15.  SUBJECT  TERMS 


5a.  CONTRACT  NUMBER 

5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 


5d.  PROJECT  NUMBER 
5e.  TASK  NUMBER 
5f.  WORK  UNIT  NUMBER 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 


11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(S) 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 

unclassified 


b.  ABSTRACT 

unclassified 


c.  THIS  PAGE 

unclassified 


17.  LIMITATION  OF 

18.  NUMBER 

ABSTRACT 

OF  PAGES 

4 

Materials  and  methods 


This  report  describes  a  single  2-day  (21-22  May  2012)  collecting  trip  to  the  Bombay  Hook  National 
Wildlife  Refuge  (NWR),  near  Smyrna,  Delaware,  where  field  drags  were  used  to  collect  ticks.  The 
single  collection  methodology  and  the  extremely  short  collection  period  prevented  determination  of 
whether  or  not  an  established  population  of  A.  maculatum  exists  at  the  site.  Instead,  our  goal  was  to 
collect  any  and  all  A.  maculatum  and  test  the  collected  specimens  for  the  presence  of  Rickettsia 
parkeri ,  the  causative  agent  of  Tidewater  spotted  fever  in  humans  (Jiang  et  al.  2012).  The  collection 
event  was  part  of  a  larger  effort  to  determine  the  geographical  range  of  R.  parkeri  in  the  mid- Atlantic 
and  New  England  regions.  The  time  frame  of  mid  May  was  selected  to  optimize  the  collection  of 
adult  A.  maculatum.  All  collections  were  made  within  approximately  150  m  of  the  GPS  coordinates 
39°  15’  47.8”N,  75°  28’  07.2”W,  in  a  field  of  secondary  growth  near  the  entrance  to  the  hiking  trail 
leading  to  the  Shearness  Observation  Tower.  All  specimens  were  immediately  preserved  in  100% 
ethanol  and  later  transported  to  the  Naval  Medical  Research  Center,  Silver  Spring,  MD,  where 
processing  of  the  ticks  and  molecular  analysis  were  conducted.  Laboratory  materials  and  methods 
used  have  been  previously  published  in  Jiang  et  al.  (2012). 


Results  and  discussion 

A  total  of  five  adult  (2  male  and  3  female)  Gulf  Coast  ticks  were  collected  at  Bombay  Hook  NWR. 
Additionally,  55  specimens  (21  adults,  34  nymphs)  of  Amblyomma  americanum  (Linnaeus)  were 
collected,  as  were  13  adults  of  Dermacentor  variabilis  (Say).  Molecular  analyses  for  R.  parkeri  were 
conducted  on  A.  americanum  and  A.  maculatum ,  with  all  of  the  A.  americanum  testing  negative. 

Of  the  five  A.  maculatum  specimens,  a  single  female  was  positive  for  the  Rickettsia  genus- 
specific  17-kDa  protein  gene  (JitrA)  (Ct  value:  20.99)  and  subsequently  was  positive  for  the 
Rickettsia  parkeri- specific  qPCR  assay  (Ct  value:  20.81;  calculated  R.  parkeri  genome  copies  in  this 

o 

tick:  1.69x10  )  but  negative  for  the  Candidatus  R.  andeanae-specific  qPCR  assay.  We  believe  that 
this  is  the  first  time  R.  parkeri  has  been  detected  in  Delaware  within  a  collected  tick  specimen,  thus 
adding  to  the  U.S.  geographic  distribution  of  R.  parkeri  described  in  Sumner  et  al.  (2007).  It  is 
noteworthy  that  a  confirmed  human  case  of  R.  parkeri  infection  was  recently  reported  from  Harford 
County,  in  northern  Maryland,  about  80  km  from  Bombay  Hook  NWR  (Paddock  et  al.  2008).  The 
next  step  is  to  determine  whether  there  is  an  established  population  of  A.  maculatum  at  the  Bombay 
Hook  NWR  and  what  percentage  of  the  population  is  infected  with  R.  parkeri ,  so  that  a  robust 
epidemiological  risk  assessment  can  be  developed. 


Acknowledgements 

This  research  was  funded  by  USUHS  intramural  grant  R087M6,  Surveillance  for  Rickettsia  parkeri 
in  ticks  collected  from  Maryland  and  the  northeast  region  of  the  United  States,  and  DoD  ALHSC/ 
GEIS  work  unit  #0000188M. 0931. 001.  A0074.  The  views  expressed  herein  are  those  of  the  authors 
and  do  not  necessarily  reflect  the  official  policy  or  position  of  the  Department  of  the  Navy, 
Department  of  Defense,  or  the  U.S.  Government.  This  work  was  prepared  as  part  of  official  military 
duties  of  the  lead  author.  Title  17  U.S.C.  §105  provides  that  “Copyright  protection  under  this  title  is 
not  available  for  any  work  of  the  United  States  Government.”  Title  17  U.S.C.  §101  defines  a  U.S. 
Government  work  as  a  work  prepared  by  a  military  service  member  or  employee  of  the  U.S. 
Government  as  part  of  that  person’s  official  duties. 


28 


SYSTEMATIC  &  APPLIED  ACAROLOGY 


VOL.  18 


References 


Formadel,  C.M.,  Zhang,  X.,  Smith,  J.D.,  Paddock,  C.D.,  Arias,  J.R.  &  Norris,  D.E.  (2011)  High  rates  of  Rick¬ 
ettsia  parkeri  infection  in  Gulf  Coast  ticks  ( Amblyomma  maculatum)  and  identification  of  “ Candidatus 
Rickettsia  andeanae”  from  Fairfax  County,  Virginia.  Vector-Borne  and  Zoonotic  Diseases ,  11,  1535 — 
1539. 

http://dx.doi.org/10.1089/vbz.2011.0654 

Jiang,  J.,  Stromdahl,  E.Y.  &  Richards,  A.L.  (2012)  Detection  of  Rickettsia  parkeri  and  Candidatus  Rickettsia 
andeanae  in  Amblyomma  maculatum  Gulf  Coast  ticks  collected  from  humans  in  the  United  States.  Vec¬ 
tor-Borne  and  Zoonotic  Diseases,  12,  175-182. 
http://dx.doi.org/10.1089/vbz.2011.0614 

Lancaster,  J.L.,  Jr.  (1973)  A  Guide  to  the  Ticks  of  Arkansas.  Bulletin  779.  Agricultural  Experiment  Station, 
Division  of  Agriculture,  University  of  Arkansas,  Fayetteville.  39  pp. 

Paddock,  C.D..  Finley.  R.W.,  Wright,  C.S.,  Robinson,  H.N.,  Schrodt,  B.J.,  Lane,  C.C.,  Ekenna,  O.,  Blass, 
M.A.,  Tamminga,  C.L.,  Ohl,  C.A.,  McLellan,  S.L.F.,  Goddard,  J.,  Holman,  R.C.,  Openshaw,  J.J.,  Sumner, 
J.W.,  Zaki,  S.R.  &  Eremeeva,  M.E.  (2008)  Rickettsia  parkeri  rickettsiosis  and  its  clinical  distinction 
from  Rocky  Mountain  spotted  fever.  Clinical  Infectious  Diseases ,  47,  1188-1196. 
http://dx.doi.org/10.1086/592254 

Sumner,  J.W.,  Durden,  L.A.,  Goddard  J.,  Stromdahl,  E.Y.,  Clark,  K.L.,  Reeves,  W.K.  &  Paddock,  C.D.  (2007) 
Gulf  Coast  ticks  ( Amblyomma  maculatum)  and  Rickettsia  parkeri,  United  States.  Emerging  Infectious 
Diseases,  13,  751-753. 
http://dx.doi.org/10.3201/eidl305.061468 

Teel,  P.D..  Ketchum,  H.  R.,  Mock,  D.E.,  Wright,  R.E.  &  Strey,  O.F.  (2010)  The  Gulf  Coast  tick:  a  review  of 
the  life  history,  ecology,  distribution,  and  emergence  as  an  arthropod  of  medical  and  veterinary  impor¬ 
tance.  Journal  of  Medical  Entomology,  47,  707-722. 
http://dx.doi.org/10.1603/ME10029 

Varela-Stokes,  A.S.,  Paddock,  C.D.,  Engber,  B.  &  Toliver,  M.  (2011)  Rickettsia  parkeri  in  Amblyomma  mac¬ 
ulatum  ticks,  North  Carolina,  USA,  2009-2010.  Emerging  Infectious  Diseases,  17,  2350-2353. 
http://dx.doi.org/10.3201/eidl712.110789 

Wright,  C.L.,  Nadolny,  R.M.,  Jiang,  J.,  Richards,  A.L.,  Sonenshine,  D.E.,  Gaff,  H.D.  &  Hynes,  W.L.  (2011) 
Rickettsia  parkeri  in  Gulf  Coast  ticks,  southeastern  Virginia,  USA.  Emerging  Infectious  Diseases,  17, 
896-898. 

http://dx.doi.org/10.3201/eidl705.101836 

Accepted  by  Owen  Seeman:  30  Nov.  2012;  published  31  Mar.  2013 


2013 


FLORIN  ETAL.\  INFECTION  OF  AMBLYOMMA  MACULATUM  WITH  RICKETTSIA  PARKERI 


29 


